Gradient image generator hardware/software co-design by Haghi, Abbas
GRADIENT IMAGE GENERATOR HARDWARE/SOFTWARE CO-DESIGN
ABBAS HAGHI
UNIVERSITI TEKNOLOGI MALAYSIA
GRADIENT IMAGE GENERATOR HARDWARE/SOFTWARE CO-DESIGN
ABBAS HAGHI
A project report submitted in partial fulfilment of the
requirements for the award of the degree of
Master of Engineering (Electrical - Computer and Microelectronic System)
Faculty of Electrical Engineering
Universiti Teknologi Malaysia
JULY 2012
iii
To my parents for their love, endless support and encouragement.
iv
ACKNOWLEDGEMENT
First and foremost, I would like to thank to my supervisor of this project,
Dr. Muhammad Nadzir Marsono for his valuable guidance and advice. He inspired
me greatly to work in this project. His willingness to motivate me contributed
tremendously to my project.
Furthermore, I wish to express my gratitude towards my family especially my
parents. There is no word I could write which is adequate to depict how much they
mean to me. The reason that has been keeping me going on through these times.
Lastly, I must to thank to my friends and coursemates for their kind
encouragement and constant support throughout the project.
Skudai, Johor - Malaysia
Abbas Haghi
vABSTRACT
This project proposes a software and hardware architecture for computing
image gradients in order to reduce the input image size. The only way to transfer
data in real time using lower speed wireless communication systems is to reduce the
frame size; if a 24bit image is binarized the size will be reduced 24 times. In this
project the Canny algorithm is analyzed and written in Matlab and C programming
language for NiosII CPU. Then it is implemented in a Field Programmable Gate Array
(FPGA) hardware and the timing result for every step is measured. Based on these
timing results, a final co-design is proposed. The output image after processing is a
binary image that is at least 24 times smaller than the original image. For a sample
98×183, 24bit image and a working frequency equal to 50MHz, total logic elements
for final co-design increased about 4 times of software design, but execution time in
co-design architecture is 19 times faster than software. The hardware implementation
in this paper is done on Altera CycloneII FPGA board.
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ABSTRAK
Projek ini mereka bentuk perisian dan perkakasan bagi pengiraan kecerunan
imej untuk tujuan pengurangan saiz imej. Penghantaran data imej secara “real
time” melalui komunikasi wayarles hanya dapat dilaksanakan sekiranya saiz frame
imej dikurangkan. Contohnya, saiz imej 24 bit yang dibinarikan akan berkurangan
sebanyak 24 kali. Projek ini menganalisis algoritma Canny dan menterjemahkannya
kepada kod Matlab dan seterusnya pengatucaraan C untuk dilaksankan oleh pemproses
NiosII. Rekabentuk perkakasan kemudiannya dilaksanakan menggunakan Field
Programmable Gate Array (FPGA) dan analisa masa untuk setiap langkah diukur.
Berdasarkan keputusan daripada analisa masa, co-design peringkat akhir dicadangkan.
Imej ouput daripada pemprosesan merupakan imej binari yang sekurang-kurangnya
24 kali lebih kecil daripada imej asal. Untuk sampel imej 24 bit dengan resolusi
98×183 dan 50MHz frekuensi operasi , jumlah elemen logik bagi rekabentuk akhir
meningkat kepada 4 kali ganda berbanding dengan rekabentuk yang menggunakan
perisian sahaja. Walau bagaimanapun, masa pemprosesan rekabentuk akhir adalah
19 kali lebih cepat berbanding menggunakan perisian. Rekabentuk perkakasan akhir
untuk projek ini dilaksanakan dengan menggunankan papan Altera CycloneII FPGA.
